Estimation of protein based variability among different Brassica sub-species is important for crop improvement. In present study total seed protein based variation among brown sub-specie of B. rapa was studied. Twenty different brown types' genotypes were analysed through Sodium Dodecyl Sulphate Poly Acrylamide Gel Electrophoresis (SDS-PAGE) method. The small, medium and large sizes proteins were noted. A total of 12 bands were obtained in which 10 (83.33%) are highly polymorphic while the rest two (15.38%) are monomorphic. The protein size base polymorphism was divided into different groups on the basis of molecular weight that ranges from ~10 kDa to ~180 kDa. The data of variable proteins were analysed through Unweighted Pair Group Method with Arithmetic Mean (UPGMA) method, which clustered all genotypes into four main cluster groups. The cluster I and II, III and IV consisted 3, 3, 6 and 10 genotypes respectively. The similarity coefficient values (40 to 96%) were calculated among different genotypes. The maximum similarity coefficient (96%) was recorded among genotypes Br-607, Br-560, and between Br-589 and Br-607 respectively. Our study showed maximum protein based diversity among brown sub-species of B. rapa which may serve as model to search protein based variation in other important plants sub-species.
INTRODUCTION
Biochemical markers such as proteins are commonly used to study genetic variability among plant species/sub-species. These protein are actually the end product of gene and highly polymorphic among organisms (ZAHHOR et al., 2015; MUKHERJEE and DATTA, 2008; MUKHLESUR et al., 2004) . The identification of protein based variation in Brassica species is important to identified improved genotypes (SEMAGN et al., 2006) . Sodium Dodecyl Sulphate Poly Acrylamide Gel Electrophoresis (SDS-PAGE) method give quick and accurate proteins based polymorphism among different plant species, as it is free from any environmental effect (DHAWALE et al., 2015; DAS and MUKHERJEE, 1995) .
This method has been utilized for many important brassica species. SHINWARI et al. (2013) identified new protein sub-units in Eruca sativa L. cultivars that sizes ranges from 15-220 KDa. Maximum genetic similarity (60-100%) was calculated for all experimental genotypes. The similar method was also used by ZADA et al. (2013) that evaluated 94 different Brassica carinata L. (Ethiopian mustard) genotypes. A total of 14 highly polymorphic and 17 monomorphic protein sub-units were reproduced. The overall genetic similarity value 50% to 100% was obtained. KHURSHID and RABBANI (2012) divided the proteins sub units of many brassica species into three sub groups. The first group shows maximum polymorphism followed by group II and III respectively. The first region contain highly polymorphic proteins, the second one showed minor polymorphisms and the third region showed no or very low level of polymorphic pattern. Various morpho-biochemical and molecular methods are used to screen elite genotypes PERIC et al., 2014) . Protein based polymorphism varies among species and sub-species (DHAWALE et al., 2015; DUDWADKAR et al., 2015) .
The brown sub-species of B. rapa are grown as oil seed crop in all over the world. The morpho-physiological and biochemical Reponses vary with type of sub-species. However there are few reports available about the protein based diversity among these sub-species. The present study was conducted to study protein based variation among diverse B. rapa sub-species brown sarson.
MATERIALS AND METHODS

Experimental Materials
The present research work was performed at Plant genetic resources institute (PGRI), National agriculture research centre (NARC), Islamabad Pakistan. The fresh seeds of brown ecotype of B. rapa were acquired from the gene bank of PGRI, NARC, Islamabad, Pakistan. The list of genotypes is given in Table 1 .
Procedure of Protein Extraction
The fully mature 15 seeds were ground with the help of mortar and pistal for 2-3 minutes continuously with great care, not to produce too many oils. The crushed materials were transferred to each eppendorf tube with addition of 400 µl protein extraction buffers (0.5M Tris-HCl (pH 8.0), 0.2% Sodium dodecyle sulphate (SDS), 5M urea, 1% 2-mercaptoethanol, and bromophenol blue dye). The samples were then vertexes for 1-2 minutes for proffer mixing and store in refrigerator at -20 o C for 20 hours. After providing proffer incubation time, the samples were centrifuged at high speed 12000 rpm for 10 minutes at 25 o C. 
Electrophoresis
The separation and staking gel was prepared by using protocol of KHURSID and RABBANI (2012). 10 µL upper protein layers were loaded to each well along with protein marker (page-ruler SM#0671) at 100 V. The gels were then transferred into staining solution and kept for 6-8 hour on shaker. After proffer staining the sating solution was removed and destaining solution was poured into same plates and kept on shaker for about 1-2 days.
Data Analysis
The following equation of was used to study similarity coefficient study among ecotypes by using pair-wise comparison. The genetic similarity estimates (F) were designed by using following equation of NEI and LI (1979) Similarity (F) = 2Nab/ (Na+Nb) Where Na = the number of scored fragments of individual 'a' Nb = the number of scored fragments detected in individual 'b' While; Nab = the number of shared fragments between 'a' and 'b'
Mark the clear bands as 1 and absence of band is 0 and developed a sheet of whole banding pattern. The dedogram were made by using UPGMA (Unweighted pair-group method with arithmetic averages) (SNEATH and SOKAL, 1973) with the help of bioinformatics software NTSYSpc, version 2.1 (Applied Biostatistics Inc., USA).
RESULTS
Genetic Variation of Brassica rapa ssp Brown Sarson Genotypes Based on SDS-PAGE of Total Seed Proteins
In this study, protein based variability was studied in 20 different brown sub-species of B. rapa was noted. Proteins profiling showed highly protein variability among all brown sarson B. rapa genotypes. A total of 12 protein bands were recorded in which two are monomorphic (16.66%) while the rest of 10 bands (83.34%) are highly polymorphic. The protein regions were divided into three main groups. The region I consist large size proteins, region II have medium size proteins and region III have low molecular weight proteins. The regions I, II and III consist proteins, that size ranges from ~100 to ~170 KDa, ~50 to ~99 KDa and ~10 to ~49 KDa respectively (Figs. 1a-b) . 
Genetic Similarity Matrix and Cluster Analysis Study of B. rapa ssp Brown Sarson
Similarity coefficient of different proteins was calculated by following method of NEI and LI (1979) . The similarity coefficient values ranges up to 40 to 96% (Table 3 ). The highest similarity coefficient 96% was noted among genotypes Br-607, Br-560, and Br-608 and between Br-589 and Br-607. The lowest similarity coefficient value 40% was recorded between Br-588 and Br-614. Our results showed that there are considerable differences occurred between these genotypes. The 20 different brown genotype of B. rapa was clustered into four major groups. The Phylogenetic tree was constructed by using UPGMA (Unweighted Pair Groups Method with Arithmetic averages) method ( Figure 2 , Table 2 ). The Cluster-I, II, III, IV and V consisted 8, 1, 6 and 5 genotypes, respectively. Maximum dissimilarity was found between group I and IV. These two groups show highest level of diversity from each others. These genotypes were arranged into groups on the basis of similarity coefficient levels. The maximum similarity was observed among Br-560/Br-562, Br-585/Br-586 and Br-620/Br-622 as compared to other genotypes. DISCUSSION SDS-PAGE method is one of the key methods, which differentiate Brassica specie/sub-species on the basis of protein size and provide a clear protein profile of important diverse genotypes. In present work the brown sub-species of B. rapa was analysed through this method and maximum genetic diversity was noted among different genotypes. The SDS-PAGE method provides maximum protein based diversity among genotypes; it is cheap and quick method then other molecular methods (ISEMURA et al., 2001; GEPTS and BLISS, 1988; IQBAL et al., 2005; JAVID et al., 2004; RAHMAN and HIRATA, 2004) . Various biochemical and molecular methods are used to study genetic diversity among different crop species/sub-species (VERMA et al., 2015; GOODARZI et al., 2015; IZADPANAH et al., 2015; MARJANOVIC-JEROMELA et al., 2014; HENAREH et al., 2016) .
The genetic divergence among brown genotypes of B. rapa was characterized through SDS-PAGE method. A total of 12 bands were obtained in which 10 are highly polymorphic. All brown type genotypes showed different size of protein bands, that is the evidence that seed total storage protein vary with plant sub-species/ecotype. ZADA et al. (2013) reported 31 different protein sub units in Brassica carinata genotypes. SHINWARI et al. (2013) recorded 17 different polymorphic and 1 monomorphic protein sub-units in important Eruca sativa genotypes. TURI et al. (2010) reported four different types of protein through similar method in many Brassica species. The SDS-PAGE and RAPD markers give maximum polymorphism among soybean genotypes (BARAKAT, 2004) . The similar type of protocol was also used by AHMAD et al. (2003) ; to study protein based polymorphism in local Pakistani cultivar Hyppophae rhamnoides L. ssp Turkestanica. The protein bands pattern vary with type of genotypes used (KAKAEI and KAHRIZI, 2011; RABBANI et al., 2001; DHAWALE et al., 2015; DUDWADKAR et al., 2015) .
The genetic similarity coefficient was calculated for all twenty different brown type of B. rapa. The similarity coefficient value ranges from 40% to 96% was recorded among different genotypes (Table 3 ). The phylogenetic tree was constructed that classified all twenty genotypes into four major groups (Fig; 3 Table 2) . TURI et al. (2010) reported 98% similarity value for different Brassica cultivars. Our finding shows deviation from the results of SHINWARI et al. (2013) those recorded 60% to 100% similarity coefficient for Eruca sativa species. That might be due to different plant species used. Different clustering groups from our study were recorded by NASR et al. (2006) classified Brassica napus genotypes into different clustered group on the basis of their closed relationship with each other in genetic tree. MUKHLESUR et al. (2004) also classified different cultivars of Brassica into different clustered groups by using similar method.
